Cytokine induction by the P. aeruginosa quorum sensing system during thermal injury.
Pseudomonas aeruginosa causes serious infections in severely burned patients due to its ability to produce numerous virulence factors. The production of most of these factors is controlled by the cell-to-cell communication system called quorum sensing (QS). We have recently shown that several proinflammatory and hematopoietic cytokines are produced during infection of the burn wound with P. aeruginosa strain PAO1. Most of these cytokines were not produced during either thermal injury or P. aeruginosa infection alone. In this study, we tried to determine if the QS systems play a role in the production of cytokines during P. aeruginosa infection of burn wounds. This was accomplished using the murine model of thermal injury, the P. aeruginosa strain PAO1 and its QS defective mutant (PAO-JP2), and the Multi-probe RNase protection assay. The mRNA for TNF-alpha, IL-6, TGF-beta, and G-CSF was detected within the skin of PAO1 infected/thermally injured mice. In contrast, the expression of these cytokines was not detected in PAO-JP2 infected/thermally injured mice. In comparison with the parent strain, PAO-JP2 was not defective either in its growth or in its spread within the thermally injured skin. A complementation experiment, using a plasmid that carries the intact QS gene, was conducted to confirm these results. In the presence of the complementing plasmid, PAO-JP2 produced the mRNA for the above cytokines. These results suggest that: 1) the QS system is involved in the induction of cytokine expression during P. aeruginosa infection of burn wounds; and 2) this effect may be caused by either a component of the QS system or a QS-controlled virulence factor.